
Chapter 11 

The river belone to the mtiim, 
The lt3ve#, they say, t4 th a h k ;  
The garmment runs mYigBtim, 

The mmmcmwedth t h g h  p y a  the freight. 
Naw, hma is the problem that’a hawy - 
Plegsa which ia the right w t h m  wmn$ 

When Lhe water rum m e r  the he, 
To whom dms the river belog? 

- A~O~QTIIOW 

F b d s ,  or freshets aa the 19th century ppzila~on 
of the  Misaiaaippi Valley liked ta call them, have 
been a perennial problem. On the lower river such 
floods, carrying water from tributaries that form a 
drainage basin s t r e t c m  from Glacier National 
Park in Montana ta northern New York, once over- 
flowed natural leveea left by silt from the flooding 
river into thouaanda of acres of lowlanda. To pre- 
vent floding thm?, nalmral levees were r d s d .  
Abng the Mississippi north of St. Louis, however, 
the problem is different. Hare both farm land and 
t o m s  lie squeezed in narrow strips of battom land 
which end abruptly with high bluffs. There is no 
wide flood plain to  spread the water out. Towns and 
farms “QII the hill” are safe in even the worst flood, 
but the parts of t o m s  which boder the Upper 
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HIGH WATER, LOW WATER Mississippi m e  often in some danger even after a 
good rain, and they are particularly vulnerable to a 
major flood. 

For mme reasm, ffmds dong; the Misaissippi 
River seem to have come in cycles or ”wet decades,” 
Periods of high water seem t o  d t e r m t e  with yara  
of unusually low water. Wet decades occurred in the 
1 8 2 0 ’ ~ ~  the 1840’3, the 1&80’3 and the 1940’s. The 
most recant wet cycle began in t h e  mid-1960’s and 
continued into the early 1970’s. In this last wet 
cycle, two ob the worst floods on record have oc- 
curred. 

Floods along the Upper Mississippi, while differ- 
ent €ram the spread-out shallow floods of the lower 
river, we d 3 0  quite different from th8 spectxular 
gully waahera of the Western states or the f l d 3  
along deep m w  valleys or myon3 such as that 
at Rapid City, South Dakota, in 1972. Those dra- 
matic f l d s  can splinter treea and map c w s  into 
hats .  

A Mhaiaaippi flood is comparatively quieter and 
more ponderous. Weeks ahead of time the Weather 
Bureau, with the assistance of the Corps of En@- 
mem, is abb predict with fair accuracy the 
probddity of a flood by observing the amount of 
ground water left from the pwvioua mmmer and 
fall, the mow cover, and other 3uch measurements 
of available water. Days ahead of time, as the 
weatker pattern becorn3 c lwer ,  they cam predict 
the seri0usness of the flood and also, within hours, 
exactly when the crest will paaa any given tmm 
along the river. More often than not they are within 
inches of the m m t  f l o d  stage. Newspapers, radio, 
and television follaw the cm3t down the river, and 
33 it arrives at each of the towns it becomes a social 
went. Townapeopb turn out along the waterfront 
tr, watch the water slowly inch up the strest. 

Thh deliberateness make3 a Misgisaippi flood 
seem different from other natural disasters, Tor- 
nados and blizzards ahuw their violence, but a flood 
hides its destruction under a disarmingly calm 3ur- 
face. The currant eating away a foundation is not 30  



visible, and It becomes hard for ob3ervas to im- 
agine that millions of dollars of damage are being 
done while cMdren ride bicycles dawn atets 
covered by inches of water. 

But theleisurely pace of the flood is deceptive. B i t  
by hit foundations crumble, water supphs are con- 
taminated, belongings ruined, farmlands made use- 
less for the coming season. A3 the flmd wmrs on 
time is hast at factories, roads wash out and buckle. 
Far thme directly involved, and indhxtly for every 
taxpayer, a flood is expensive - more expensive 
each year as populations and industu increase 
along the river, and, against strong advice, en- 
croach onto the flood pkins. 

E d y  Fbod C~ntml Wurk Combating floods was 
at  first, left in the h n d s  of individual residents. 
South of the Ohio fiver early In the 19th century, 
owners of land along the river’s edge were msp~n- 
sible for constructing and & t e g  levees along 
their own portion of Lnd, putting 3ll the burden on 
them and none an landowners further inland, who 
benefitted as much as property owners along the 
river. When this practice eventually proved unwork- 
able, the concept of levee districts developed. These 
districts included dl threatened residents within an 
arm which could be protected by a single levee. 
RRsidenta in t o m a  further north built their houses 
on stilts, sought high ground, or, if they were true 
river rats, lived with nature, expecting t o  have to 
move fwmitwe up to the second floor every few 
ywa. 

In 3pib of the need far more systematic national 
flood control planning, the Corps of Enghms 
not become Involved in flood control in a major wzty 

sibility for such control with the Engineers.’ 
untd the F l d  C O T I ~ O ~  Act of 1936 put the PZSPO~ -  

Prim t-41 this such flood control as the Rock Island 
District engapd in wag piecemeal and of& dis- 
guised a8 “navigation kpravement.” The C~rps  
had on occasion aided flood victima, as in the apring 
of 1882 during the disastrous floods south of 8t. 
Louis when the B w d  and the Cod Blufk dong 



HIGH WATER, LOW WATER with District personnel, went south with supplies. 
Even tis emergency relief, however, needed to be 
authorized by a ~0ngess ioml  resolution Primar+ 
fly, the Cc~rps remained limited to it3 single-purpme 
navigation projects, 

The  first official departure from singlepurpose 
navigation projects came in 1879 when Congress 89- 
tablishd the Missimippi River Commis~ion. The 
Commission consisted of sven members: t h r e e  a p  
pointed from the Corps of Engineers [one of whom 
was to 3ewe as president), t h e  horn civilian life, 
and one from the United States Cmst and Geodetic 
Survey. In the Act of June 28, 1879, establishing 
the Commissien, Congress directed that they sur- 
vey the river and develop pkns which w d d  “cor- 
rect, pwxmanmtly bcate, and deepen the channel 
and protect the banks of the Miaaissippi River; im- 
prove and give safety and ease to the navigation 
thereot prevent dastmctiva floods; promote and 
facilitate cemmsrce, trade and the postal ~ervice .”~  
Further, Congress gave the Commission power to 
initiate plans. I n  spite of these broad directives, 
however, “aid to navigation” remained the official 
justification for prajects until the F l d  Control 
Act o€ 1917 specificdy authorized flood mntrol on 
the Miaaiaaippi and Sacramento Rivers. 

Originally the Commission's jurisdickion ever sur- 
veys and investigations extended to the headwaks 
of the Misaisaippi, while jurisdiction for mn3tr-u~- 
tim work waa limited to  the Lower Mississippi born 
the mouth of the Ohio River to the H e a d  of the 
Passes. Its Jurisdiction was extended from time to 
time until by 1926 it had conh l  over mnshction 
of flcmd control worka on the main river to Rock 
Idand, and on the tributaries far LS far up as they 
influenced f l d s  on the Missis~ippi.~ All of the con- 
akruction work supmiaed by the Commission was 
detailed to the Corps of Engineers. 

For the mmt part, however, the Mississippi Ever 
Commiaaim concentrated ita efforts south of the 
Ohio River. It did invegtigate the possibility of 
using reservoirs on t h e  Upper Mississippi tribu- 
twiea aa a means of flood control, and had they de 
terrnined on this method of improvement, the Rock 



Island District might have been in the flood contml 
busineaa much emher. However, the C o e s s i o n  re 
j&d m3ervoirS a3 tcto lexgensire and decided on 
levees as the primary method of fighting floods. 

In the early years of improvement work, the h c k ;  
I s h d  District to& it3 hitation to navigation 
problems seriously. In 1884 people in the Sny D r a b  
age District south of Q-wncy, Illinois, who had built 
a 50-mile levee requested, reimbursement from the 
Government on $rounds that the levee aided mvi- 
gation. by keeping the water within the c h n e L  Cd- 
onel Mackemie was requestad to examine thi3 levee 
t~ determine if it qualified, md QII the basis of  hi^ 
m o r t  that the levee neitheF helped nor hurt naviga. 
tion, the request was denied.5 

Withim 10 years, however, the incm33ing e n m & -  
ment of the river bottom8 by agriculture, industry 
and population heightened the need fw flood con- 
trol. 30th the C q s  and Congress softened their 
positi~ns, and in 1895 the R d  Island District em- 
barked on its first project which dearly included 
flmd C Q I I ~ ~  as well a3 navigation improvement BB 
i t 3  purpoae: the Flint Creek Levee. 

The River and Harbor Act of August 18. 1894, 
provided for a survey along the west side ~f the 
Mississippi River h o r n  Flint Creek Lo the Iowa 
Rivw “with a v i m  to improving the navigation by 
preventing the water from ovmflow-hg the natural 
and artificial hanks along those parts of the river 
and deepening the chmeL”g The same a& directed 
Colonel Mackemie to make a survey of existing 
levees between Warsaw and Quincy, Illinois, Here a 
series o€ three levees; comprised the Hunt, Lima 
Lake, and Indian Grave drainage dist;ricts built be- 
tween 1881 and 1888. b e n t  f l d s  had aeriously 
weakened and breached these levem, and disagree- 
ments betwen levee commissioners had allowed 
further deterioration, 

Over the next two decades the justification of 
levees as navigation improvements was used again 
and again in Congressional directives to the Corps al 
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HIGH WATER, LOW WATER of Engineers, though it was evident that in water 
high enough to f l d ,  no levee - 3  n d s d  to d w p n  
the channel for boats, 

Ill 1895 CQllP99 ElppMpfl&kd $85,000 t€l E l P C  
and raise the levee from Quincy t;o Warsaw three 
feet above the high water of 1892. The same act ap- 
propdated $300),000 t , ~  tmmtruct a 35-mile levee be. 
tween Flint Creek and the IQW~ River. This was an 
earth lev= with a slope of 3 to 1 on the river side 
and 2 to 1 on the hand side, with a 4-foot width at the 
c r o a  The Flint C r e k  Levee was not only t h e  fir& 
one constructed by the Rock Island District, it wag 
dm the last one built without caa.k;shring by ld 
intsm~ts.~ 

The levees at Flint Creek and Quincy were simply 
mnstruchd of s&h removed from bmrm pits on 
both river and land sides of the levee. The borrow 
pita were h a t e d  beyond a 20-hoot shelf on which 
the bvee sat, but within the 100-fmt strip of land 
owned by t h e  l a v e  diatrict. Levees averaged 7 feet 
high. Where they were subjected to the action of 
current or  wave^ they were revetted; elsewhere 
gram and weed3 made a thick mat. The only equip- 
ment used in the construction of these levees was a 
s c r a p .  

More complic&ed problems Brow over drainage 
of water impounded hhind the levees when the 
river reached flood stage. This was not a aarima 
problem in 1895, however, since both of the kvea 
were’in rural areas; it WEN handled by the installa- 
tion of holding ponds and pumping stations. 

Following these two lev= projwta, the Rock 
Idand District did very little levee work for the 
ngxt 30 yearq aside f r ~ m  a minimum amount af 
work on drainage probbma caused by the pml  be 
hind the Kmkuk Power Darn. Not until the disas- 
trous f l o ~ d  of I927 did the Corps become active In 
outright flood control projects. 

The 1927 flood dramatized the Engineers’ h a d e  
qmte program of  Improving navigation on the main 
streams while overlooking the impact of the tribu- 



taries. An argument had been building among 
various groups over the best method for dealing 
with floods. Some goups wanted levees, others 
wanted dams, yet others wanted reservoirs. Out of 
thia EOI I~US~Q~,  and based on co3t eatirnates for corn- 
prehensive sumys which Congress requested of the 
Corps in 1925, grew the River and Hashr Bill of 
1927 in which Congress authorized comprehensive 
examhations and surveys of the inland waterways 
by the Corps of Engineers in order to formdate 

I 

f i n ed  plans fat the most effecdve imprmernmt of navigahl 
streama and their tributaries fm the purpose of navigation and the 
prowation of such improvement in combination with the mnst affi- 
cient development d the putmti~l watcr power, the c m h l  d f l d s ,  
a d  the &.Y of irrigathmH 

These were the famous “308 report3,” 30 caIled 
because the reports submitted by the Corps were 
printed as Houss Document 3018, which became the 
point of departwe for most bashwide, multi- 
pw-pss water resources planning in the United 
States. The Tennessee Valley Authority Act of 1933 
made that the pilot basin based on these surveys. 

Following the 1927 flood, the Mississippi River 
Commission requested the Rock Island District to 
assist with levee rehabilitation a3 far north a3 R a d  
Island. These were the first flood control projects in 
the District which did not come undw the guise of 
“navilgati~n improvement.’R 

The Flood Cmtrd Act of June 22,1836, put flood 
control more definitely under the superviaion of the 
Corps of Engineers. This act ia usually considered 
the beginning of full-fkdged f l d  protection work 
by the Corps. The same act put, respnsildity for 
water flow retardation and soil erosion prevention 
under the Soil Conamation Service of the Depart- 
ment a€ Apiculture, 

The F l d  Control Act of 1936 authorized 14 Indi- 
vidual flood control project3 in the Rack I h d  Dis- 
trict. Most €If these were in agricultural drainage die 
tricts dow-mtmarn from Rack Island, and Included 
work at Keithsburg, Henderson, South Quincy, the 
Sny Island Levee Di&rict, and the Rock River 293 
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HIGH WATER, LOW WATER Bash. Congress did not authorize money for thew 
projects, however, and no actual work was done in 
1936. 

A3 another psovhhn Qf the 1936 act, Congress 
formally adopted benefibcost analysis a3 a means of 
determining feasibility, although this had long been 
an informal palicy for earlier Engineer projects. Sec- 
tion 1 of the act stated: 

Little work wa3 done in the next, two years, with 
only $4,000 worth of work in the District to 1938, 
but with  the Flood Control Act of 1958, flmd pre 
hcticm was on its way tQ bmrning the main ac- 
tivity of the Rock Island District. That act included 
the first provisions for Cordville Reservoir. 

Resamoim The idea of controlling the flow of the 
Mississippi River by a series of reservoirs ta  im- 
pound excess wabr from spring floods and snow 
melt was a recurring idea since the 1860’s when Ab- 
bott and Humphys  in-stigaM that p~ssibility 
a3 part of their hydrographic survey. In 1868 Major 
G. K. Warren, a3 part of hi3 examination of the Up- 
per Mississippi and its tributaries 3uggestad a 
reservoir system at  the headwaters of the Miaais- 
sippi, not t o  control flmds, but to lncraase the flow 
of the fiver between Mimeapo,lis and Lake Bepin 
during the low water season. His 1870 report ex- 
panded thia mmmendation to 41 reservo,ira on the 
St. Croix, Chippewa, and Wisconsin Rivera, as well 
a3 on the Mississi~~pi.~~ Humphreys, however, con- 
tinued to Q P P O S ~  reserv0ir3, and hi3 successors 
folluwed him in considering them either too expen- 
a h a  or uf little d u e  to control f l ~ o t h g .  Even- 
tually, between 1881 and 1895, five reservoirs were 
constructed on the Mississippi headwaters in north- 
ern Mhnasoh, and a sixth was addad in 19lS. 
Whiib they were partidly sucassful in aiding navi- 
gation for 40 or 50 d e s  domtrearn,  they aided 
even more the milling interests in Mheapolis who 
wed waterpower to run their mills. 



If the main atem of the Mississippi had bean the 
major cause of fl~m north of St. LMEja, pdmps 
resmvoira would h v s  mmained too expensive and 
impractical9 but f l h g  in the Upper Midwest 
came as much from the tributaries a s  &om the 
Mississippi. The Rock, Iowa, and Des Moinea 
Rivers were capable of causing axtenaive flood 
damage to towns along their om banks before 
swelling the main river with their flood waters. Fur- 
ther, low water was even more of a problem on these 
rivers than on the Miaaiaaippi. On the main river, 
hw water hindered navigation, but low wakr on 
rivera such as the De3 Moims reduced the water 
flow 30 much as to affect water quality for tkeae 
towns which took their water supply from the river. 
Low water alm aduwady affected fish and wildlife 
and reduced both industrid and mreatioml uae of 
the stream. On such streams, reservoirs wmld be ~f 
benefit as much during low water as during f l d s ,  

In a comprehensive plan for flood control, the 
Flood Control Act of 193& authorized $2,700,000 for 
local flood protection an the Mississippi and IIBnois 
Rivers, and $6,000,000 for re!9ervoks. The ack ape 
c3ially macle provisions for a reserv~ir at Cordvilla 
on the Iowa River just north of Iowa City+ aa one of 
the projects selected and approved by the Chief of 
Engineers. The estimated cost was $4,999,000. 

Extensive field surveys began at a tentative site 
in 1939 to determine land damages and remedial 
work which would be required, and to collect data 
for general hydraulic, hydrologid, economic and 
flood routing studies, District engineer3 drew the 
first plans during 1840, which provided for con- 
slxuction of an earth fill dam, 1,400 feet l o g  at the 
top, rising approximBtely 85 feet above! the stream 
bed, with a reservoir prowidkg for controlled stor- 
age of 4120,000 acrefelet. An outlet works wa3 t~ be 
located adjacent to the left abutment, with a con- 
trolled spillway on the right abutment. Discharge 
from the spillway (which would occur only during 
extmme flooding) reentered the river 900 feet down- 
stream from the tae of the dam. In fiscal 1940, 
$146,163 wa3 spent on the projject.l’ 





World War TI brought civil works in the District 
to a standstill before any actual construction had 

A mar, d the ertensh Coral. bemn at Coralvile. Throkhout the war only minor 

mistrid. spent for surveys and reports (the largest single 
item a€ any Civil project in the District in 1945). Ry 
the kime constructi~n began in 1948, the revised 
cost estimate had reached $14,089,000. 

Meanwhile, District personnel were involved in 
flood fighting during major floods on the Des 
Msines River in 1944, 1945, and 1946. The Flood 
Control Act of 1944 expanded Diatrkt flood activi- 
ties in several directions.12 I t  authorized the crea- 
tion of Red Rock Reservoir om the Des Moines fiver 
south of Des, Moineg, with a total capacity of 
1,200,080 acre-feet, whkh replawd a reservoir prw 
jected earlier at Howell. The 1944 act also author- 
ized the first major urban flood control project in 
the Rock Island District; improvement of the Des 
Moines River through the city of Des Mohes. The 
Act appropriated $10,000,800 €or flood mntml in 
the Upper Mississippi basin, including the Red 
Rock Project. 

The F l d  Conkd Act of 1644 for the f i s t  t ime 
authorized the Carps of Engne-3 to provide for 
recreational facilities a t  it3 projectad sites and to 
contract for the sale of surplus watm for domeakic 
sand industrial purpoma. This lath provision pri- 
d y  affected Corps projects plannd for the arid 
and semi-arid Weatern states, but the provision for  
recreation was to have an important impact on the 
respomibilitiea of the present Rock Island District 
at the reservoirs and ahsewhere. 

The 1944 act made one important change in pro- 
cedure: i t  required the Corpa to submit proposed 
project plans to each affected s h k  for official re- 
view. 

The original plans for Red R& R e m o i r  called 
for am earth-fill dam with a west elevation of 814 
feet above sea level and a length of 1,000 feet. In ac 
cordance with proviaions of the 308 Reports of 237 
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1927, engineers phnned a powerhouse wi th  P c a p -  
city of 8,600 kilowatts as part of the prlolj&. Of the 
pknned volume of 1,200,000 acre-feet, 800,QOO was 
designated for f f o d  control and 400,000 for power 
and recreation+ The estimated cmt of the project in 
1944 wm $20,71O,WO. By 1948 this Bad alre~dy 
riam to $53,000,000. 

En 1946 Congrem, continuing it3 growing interest 
in ink-agency cooperation, gave the Fish and Wild- 
life Service broad powers of consultation where al- 
teration of rn turd s t a m  conditions were contem- 
plated. I n  District personnel h e  worked eapwially 
close with this group during planning and mmtruc- 
tim of the m~moirs.  

Conshction of Stage 1 of the Cordville project 
finally began in 9944 with site &ring, construc- 
tion of fidd office buildings, and erection of the 
earth embankment pcrtim of the dam. Stage € was 
finished by 1950 and work began on the outlet 
works, At this p i n t  h ~ t h  Crsralvilhe and Red Rock 
felt the effects of yet another war: the Korean con- 
flict. During 1953-54, civil works in the Rock Island 
District fell to low ebb. Construction on Red Rock 
had not yet begun and no hnds  had been appropri- 
ated for it, and in 1954 it was placed under “ b c t i v a  
fld control projects.” 

Work on Cordville Reservoir resumed again in 
1965 with Stage 3, spillway and campletion of the 
embankment. The Iowa River was diverted through 
the outlet work3 in June 1956, and in February of 
1958, Cordville began operations for flood mntml, 
providing protection for 1,703 sqware d a a  of k n d  
along the Iowa River below the darn. As with the 
other reservoirs, Coralville alm provides low water 
protection. The normal flow of the IOWR River is 
1,607 cubic feet par second, but it has reached a3 
much as 42,500 cubic feet second at Iowa City 
during the record flood of 1918, and as  low a3 29.6 
mbic h t  gsr second, reached in October of 1916. 
Water is stored In the reservoir during high water 
and released during how water to even the f l ~ ~  of 

I 

I 

the river as much a3 possible. 



go QVW the spillway; rather, it is released through a 
S5O-foot concrete conduit, 23 feet, k~ diameter. 
Water flow is controlTed by t h r w  control gates, each 
8.33*by 20 feet. 

In the game year tht  Coralville haervoir was 
put into operation, the F l d  Control Act of I458 
authorized planning for a supplemental flmd con- 
trol reservok on the Des Moines River upstrem 
f r ~ m  Red Rock Reservoir, about I1 d m  above the 
city of Des Moines. This was Saylorville Reservoir, 
for which preliminary planning began in October of 
1959. 

The fir& construction money for Red Rock wag 
appropriated in 1959, by which We estimates for 
#e project had reached $75,200,000. Model tests of 



Work on Red Rock continued steadily from 1960 
until it was completed in 1969. Contractors built an 
impervious earth-fill embankment 113) feet high and 
from 680 feet wide at the base to a crown width OS 
44 feet. A t  the same t h e ,  extensive work went on 
to acquire the necessary land for the lake and to re 
l a t a  people and structures. A total of 47,000 acre3 
was purchased for the project, Within this a m ,  p3r- 
tims of two towns and m e  unincovo~ahd corn- 
munity had to be r e l ~ ~ ~ t e d  above the flood control 
pool, In addition, the project necessitated the relo- 
cation of 42 miles of state and county highways, 96 
miles of railroad track, 255 miles of electric power 
and kkphone lines, two miles of natural gas h e s ,  
and sight cemeteries. 

In naming this project “Red Rmk” the Corps con- 
tinued a policy of naming: lakes after local corn- 
rnunitiea. In this cam, Red Rack was a historic and 
notorious village founded in 1843 hneatk the rad 
sandstone cliffs along the Des Moinas River just 
acr033 the boundmy line between Sac: and Fox In- 
dian Territory and hand newly obtained by the 
United States. Frequent floods and even more fre 
quent videme had given the small village a reputa- 
tion that lasted until the site disappeared under the 
watwa af the new lake. 

Red Rock Reservoir was completed on schedule in 
the summer of 1969 m d  dedimtd on September 

flaw M e  Red Rock at full elevation. An extremely 
heavy flow in mid-August had filled the reservoir to 
its permanent level of 725 feet above sea bvel in 
three days.1d This wag more than 40 feet over the 
planned bval and r e s d d  in an estimated savings 
of $6,E]OO,OOO in damaps during i ts;  first 135 days of 
operation. 

5-7. Unexpectedly, those attending the dedimtion 

The permanent lake of 10,400 acres created by the 
dam is one of the largest lakes in Iowa. Lake Red 
Rock extends upstream from the dam for 11.3 m i l e s  301 



HIGH WATER, LOW WATER at a normal elevation of 728 feet above sea bvd. At 
ful l flood pod elevation of 780 feet above sea level, 
Lake Red Rock inwaaas to 65,500 acre3 and ex- 
tends upstream TOT 83.5 miles to the south limits of 
the city of Des Maines. 

The dam at Red Rock is similar to k h a t  at Cord- 
ville, with an earth embankment 5,676 feet long and 
110 feet high with a 658-fmt width at the base. The 
concrete spillway section controls the flow of water 
with five Tainter crest gates each 41 by 45 feet. The 
normal water outlet is through 14 concrete con- 
duits, 5 by 9 fwt ea& The final cost of Red Rock 
Reservoir to its mmplekim in 1969 w33 about 
$85,000,000. 

Red Rock serves t h e e  purpm~s ,  as do the other 
reservoirs in t h e  system. Its major use i3 to  control 
flod3 on the De3 Moines River below the dam, and 
on the Mississippi River Mow K m N ,  where the 
Des Mohes enters. Flooding on the Des Moines 
River was even more Mrious than on the Iowa 
River. Severe f l d s  had caused extensive damage 
in this region in 1851 and again in 1858. F l o d n g  in 
1903 a u s e d  3,600 people to evacuate their homes in 
Ottumwa, Iowa. Three severe f l d s  in 1944, 1947, 
and 1954 had caused $51,000,000 in damages to 
towns such as Ottumwa, Eddyville, and Eldoa, and 
to thousands of acres of farniland, The June 1947 
flood, one of the worst ja Iowa history, f ladedhge 
sections of Ottumwn and caused more than. 
$80,1000,000 W Q & ~  of damage. Since its campletion 
in 1989, Red RDck has prevented flood damage h 
excess of $24,000,000, primarily from severe f l d s  
in 1969 and in 1973. 

The s a n d  purpose sf Lake R d  Rock, as with 
Cordville Lake, is tu supplement low water on the 
D e s  Moiines River with enough water to maintain a 
flow Qf 300 cubic feet per second at Qtkumwa in 
order to provide good water for the many cornmu- 
nitiea downatream who use the rivw for drinking 
and sanitation purposes. During the severe low 
water of 1977, the outflow did drop t o  200 cubic feet 
per 3 m n d  to crpns~rve all the water paaible, but 



even this was far better than the 90 cubic feet per 
second Ottumwa experknead during the low w a k  
of 1940. 

In addition to flood and low w a k  control, Lake 
Red Rock ~ r v e i  a large metropolitan zuwa h centrd 
Iowa 89 a n d d  reimatic~n site. More thm 
1,~00,008 visitam mually use one or more of the 
r e c r e a ~ m l  facilities oprated or supervised by the 
Corps. Wildlife alm benefits from t h e  projwt. TCP 
gether with the Iowa Conmation Commission m d  
the Bureau of Sport Fisheries and Wildlife, the Corps 
developed thowands of a m s  Q€ the project lands for 
intensive wildlife and waterfowl management. 

The f irst phns for Saylowille Reservoir were 
drawn up In 1960 and c d d  for a project estimated 
at $49,500,000. Saylorville wag designed to mpple 
mmt the wahr-storage and water-rsleaaing mpaci- 
ty of Red Rock Reservoir and specifically to protect 
Des Moinea from high water. Plans d e d  for a roll- 
sd earth embankment 6,050 feet long extending 
from bluff to bluff acr033 the vdley flmr of the Des 
Moines River at a maximum height of 125 feet. 

Constructim of the earth dam at Saylorville 
began in 1965. The spillway and outlet work8 were 
completed in 1970. The project was originally mhed- 
ded fur sampletian in 1975, but in 1972, before the 
final atage, completion of the earth embankment, 
W ~ B  finished, conservation and environmental 
groups caught up with the project and h d  it halted 
by the courts pending completion of an environmen- 
td impact study. Such studies are now a standard 
p r t  of all preliminary surveya and examinations by 
the Corps, but Saylorville was planned before such 
studies were common. E nvirmmental g~aupa were 
especidy concerned with the impact of impounded 
f l ~ ~ d  waters on Ledges State Park at the north and 
of the future lahe. 

AB per court order, District personnel immpleted a 
final environmental impact statement and work at 
SayImdle resumed. The dam w a ~  completed in 
1975, but was not put into operation, pending fur- 
ther studies and recommendations from both envi- 





As finally completed, the dam at Saylowilk Lake 
is an earth embankment 6,751) feet long at its crest 
and 105 feet high. A 430-foot-lm1g crsnmfx spillway 
is located at the west bluff, with B mest 31 feet 
MQW the earth section of the dam, or 884 feet above 
sea level. The structure ia a chute spillway with rn 
uncontrolled concrete weir. F l d  water flowing 
over the spillway ends in a concrete stilling bash 
and then flows though an excavabed pilot charnel 
t o  t h e  rivw. Under n o r d  m n d i t h s  water is re 
leased through a 22-fmt-dimeter concrete conduit 
through the base of the dam, with the flow con- 
t rded  by three dectricdly operated gates in a con- 
trol tower. At the normal lake level of 833 feet above 
sea level, S a y l o d e  Lake eatends upstream for 17 
miles and covers 5,400 aww. Under maxhum flood 
storage conditions, the impounded water extends 
upstream for 54 mdes over 18,700 aww, with a 
volume of 602,000 acre-feet. The m3sarvoir holds the 
flood waters of a 5,823-square mile w a t ~ r s h d .  

Several other sites for resarvoirs have been ex- 
amined over the paat years, but the only remaining 
reservoir to reach the planning stage w a ~  on the 
Sk-mk River north of Ames, Iowa. Thk project wa3 
placed in an inactive category in June 1974 because 
of state md bcal opposition, 

At Say l o rde ,  as at the other two mservoks, r e c  
reation h 3  became the guise by which m ~ s t  people 
have come to know the site. By 1980 more than 
2,000,000 people annually were using the C Q ~ ~ I ’  
supervised facilities at Saylonrille Lake. At the five 
major remeation a~xas established by the Corps, 
modern rampsites with full facilities, incluing sev- 
ad winkkd sites, boat ramps, sandy bewhes, 
and a well-stmked lake attract vacationers, nature 
lovers, and s ~ ~ s m e n .  Together with Coralvilk and 
RRd Rock, more than 5,500,000 people used the rec- 
reation facilities at the mservojrs in 1980. 

0 t h  Flood Cmtmd M~asums. F o l l o k g  heavy 
floods in the spring of 1943 and again in 1944, Con- 
gress authorized a total of $22,000,000 to  be appro- 
priated aa emergency funds disbursed by the Secre- 
tary of the Army and the Chief of E~ginems  for re- 



WATER, LOW WATER pair, restoration, and strengthening of levees and 
other f l d  control works threatened or weakened 
by floods. This fund was supplemented by an acldi- 
tional$12,000,000 h 1946 and $15,000,000 In 1947. 
Of thk sum, the Rock Island District mceivedjust 
uver $350,000 for l a v e  repair h 1944 and $749,461 
for 47 €wee rap& projects in 1947. Funds from this 
appropriation do not need prior approval for each in- 
dividual project* and are in addition to regularly au- 
thorhad projects, Under this appropriation, the 
District continues to undertake several emergency 
prQjWf3 each year. These may involve work during 
a flood or repair to flood control or navigation struc- 
tures darnaged by a flood. 

Projects funded from regdm appmpriationa have 
primarily been the construction or the bringing up 
to grade of rural and urban levm systemad By far 
the largeat of the rural levee projects WEB the Sny 
Basin, authorized by the Act of July 24, 1946. Its 
eatimatd c03t in 1946 wa3 $6,477,000, but its find 
cust when it bscame operational in 1967 had risen to 
$13,822,605.l6 

The Sny was a former by-channel of the Missis- 
sippi in Pika, Adams, and Calhoun Counties, 11- 
linois, The project wa3 for reduction of interior 
flosding fkough a comprehensive ayakm of retar- 
ding reservoirs, diverF;sim &mels, pumping s h -  
tims, closing levees, and drainage culverts and 
aqueducts. 

Work: on the project wa3 slow in starting and was 
glowed even further by the Korean conflict, but in 
1954 Congress authorhad mnstructbn or modifica- 
tion of 14 rural lwe protection projects within Dis- 
trict boundaries. Thaae projects d~wns t r em from 

ticm to protect 325,060 awes of a g r i d h d  knd 
along both side38 of 200-mile stretch of the Missis. 
sippi River. All of thew projects have now been 
compbtad, while others of a similar nature h v e  
been authorized on both the Miwissippi and on 
many of the tributaries. 

hussmtly, the Rock Island District Is completing 
a study of all existing Corps projectza in the levee 

€LO& Island involved 335 &S Qf 1 ~ a a  C O I I ~ ~ C -  





place3 along the watarhnt, industries depended on 
the river for their operation or had crsn3tsl;acted 
buildings too cbse t a  the w ~ b r ' s  edge for a levee+ 

CQWtl"UC~€tn Of the DUbUqUe hl F h d  Pratec- 
tion project began in 1968 after careful planning 
and testing by both Corps md CQntraCtOE?. In addi- 
tion 10 sections of earth levee, the Dubuque projeck 

tures, B navigation opening for the cornme~hl  har- 
bar, and interim drainage facilities. The levee part; 
of the project was completed in early spring of 1973 
in time to show dramatic results in protecting 
Dubuqua from the devastating 1973 f l d .  

h v d v d  C O ~ W &  and s t d  W ~ S ,  C~O,SUE B~XUC- 

Following completion of the levee systRm, work 
continued on the recreation facilities of the project, 
including public access ko the riverside of the levee. 
Sidewalks and steps were located on the riverside to 
provide public acce93 to the river for various kinds 
of recreation. Also BEI past of the project, a native 



stone lookout tower, the Dove Overlaek, wag rb  
built, with acce33 from the top QI the IWW. Along 
with the recreational facilities dweltpd by the 
Corps, the city of Dubuque built two bicycle bails 
along the top of the levee. These r m e a t i a d  addi- 
tions completed khe Dubuque project and were 
dedicated on July 29, 1978. 

Two other urban fld control projects were dedi- 
cated during the summer of 1978. The Rock bland 
L a 1  Flood Protection project was 8 direct re- 
sponae to the 1965 flood, the worst in Rock I s h d ' s  
history. Although the project had received Congres- 
sional authorization in 1962, only amall mounts of 
money had been allocated for preliminary studka 
prim ta 1968. Even though the project faced the 
usual problems of land acquisition, of city c ~ ~ p w ~ i -  
tion in the removal of sewer, water, and electrical 
h a s ,  and of aesthetic ~bjections r a i d  by some 
residents wherever any levee system wag proposed, 
cooperation hetween city o f f i d s  and District rep 
resentatives: was good and few major problems 
arose to dim the work. Construction on the Rock 
k h ~ d  l a v e  began in 1971 and was complete 
enough by 1973 to  aid the city during the 1973 
flood. The project was dedicated on June 24, 1978, 
TO that p i n t  the project consisted Qf three and one 
half d e s  of levee dong the river built to 572 feet 
above sea level, or 7 feet above the crest af the 1965 
flood. The cost wm $9,600,080, of which $l,280,€tQO 
came from the city of Rack Isknd and the re- 
maindm horn Federal funds. Since 1978 work has 
cantinrid on remaatioml facilities in connection 
with the  levee, including scenic w d m k s ,  fishing 
awes5 meas, a baseball field, shelter, and a mtme 
Grail. The third urban f l d  contmI project com- 
pleted in 197B was the project to protect Marshall- 
town, Iowa, from the Iowa River. The Marshalltown 
project was dedicated on July 16, 1978. 

Three additiond urban flood control projects are 
nearing completion: at Waterloo, C W n ,  and 
Mmenga, Iowa. The hrgest of these, t h e  Waterloo 
bcal flood protection project, consists of a 17-mile 
system of levees and f l d w d l a .  This pmj e&, b e p i  
in 1972 following Congressiod authorization in 308 



1965, will protect Wakrkm from major flooding on 
the C&r River and Black Hawk Creek at an 
estimated total CQ& of $48,830,000. Al~w with the 
levees and flmdwalls, the Waterloo project includes 

structures €or streets and railroads, changes in in- 
terior &ai- facilities, a ring levee s u m w h g  
the Waterloo sewage treatment plant, and a small 
reservoir to hold the em333 f l d  water from Virden 
Creek. The project at Waterloo is an especially good 
example of how an urbm flood protection system 
a n  be handled with attention t~ aesthetic3 and 
recreation. The levee system runs through a section 
of downtown Waterloo scheduled for renewal and 
beautification by the city, and every attempt was 
made in the design o€ the levee to fit in with this 
gkn. For example, the project includes sections of 
lowered floodwalls to give residents a better view of 
the river and of waterloo’s Reweation and Arts 
Center Building. During floods, clrpsure panels will 
be used at these lowered sections, Another two- 
block earth section of the levee has; been contoured 
i n h  free-fon hills. These “Mounda” 8s they are 
called, provide flood protection, but they also are 
pleasing to the eye. Another portion of earth levee 
has been shaped into an amphitheater facing the 
Cedar River for future u3e by the city of Waterloo. 

&&t FUmFhg S h h l S ,  pollding ClOsUre 

At atill other places along the project, concrete 
levees have been placed back to provide roam for 
sidewalks, stairways, and park k c h e 3  dong the 
river’s edjp. The plasing and imaginative Waterloo 
project was 3wmdd an honorable mention in the 
engineering category in the 14th mud UPS. A m y  
Chief of Engineers Design and Environmental 
Awards Program in 1979. 

At Clinton., Iowa, the flood control proj ect was au- 
thorized by Gongmas in 1968 and begun in 1974. I t  
mnaiata of two systems, m e  along the Mississippi 
River and MiIl C w k  and the other along Beaver 
Slough. The Mississippi SeEtiQII has been mm- 
pleted, and consists of 8.1 millea of &h b v e ~  and 

intmcqtor sewe~, pumping stations, closrure atmc- 
3,080 f e t  of I - t m  C - O I I W ~ ~  fhdwall, BB WEU BB an 



Several other l e a w  f l d  control projects remain 
in vdms s h g ~ s  of mmpletioln: the M t a n  Local 
Flood Protection project begun in 1977; the Kmt 
Creak L d  Flood Protection, project at Rrsckford, 
IPLinoia, begun in 1978; and the East Mohe, Ilk 
nois, Local Flood Protection project begun in 1979. 

In addition to local fliwd protection projwta, the 
G ~ r p a  of Engineera alar, performs several other 
fhod-rdatad 3erviaa. Enghams are available on re 
guest from cornunit ies to serve a;% adviaara during 
flood fightmg activities. The Carpa dao mainkha 
an information service to keep Id news media u p  
t d a t e  on flood information hefore, during, and 
after P flod. 

The Flood Control Act of 1960 authorized the 
Corps of Engineers to  develop and provide i n f o m -  
t im a h t  f l o d  h a r d 3  to stabs and c o m d ~ s .  
The purpose of the= f l d  plain information studies 
is fa aid lmd p v m n t s  in regulating flood 
p h  so as to avoid or minimize future damage. A 
state or other responsible $ovsrnmmtal agency 
must request them studies and agree to disseminate 
the fwl report, and the application far a study 
muat be approved by the Chief of EngInws before 
the aurveys and emminations are begun. More than 
20 of t h e e  atudiea h u e  been completed in the Rock 
Island District. 

ROW~UWS for Fhd COW~YO~ h j ~ , t ~ . ' '  The pro- 
cedure by which a community obtains a fld con- 
trol project is a complicated and long one, as can be 
3en from the many yews; which usually pass b e  
tween authorization of a project and it3 completion. 
Critics of the Corps of Engineers are fond of sug- 
gesting that the Corps, looking for work to  do, in- 
trudes its will an, cnmmumity affairs in order to build 
unwanted levees. In fact, j u 3 t  the reverse is h e ,  

The prmss which ends with a bvse on the water- 
frmt begins with a request from the people with a 



312 

- 1  I 
I Help Sdent i fied 

I 

i 

Congress 
Aut horlzes 

Study 

Congress 
Authorizes 

I 

1 I I Held Congress Project 

r-l Public Design 
- Agreement 

Signed I 

I Begins I 

Mow Corps Projects are 

Conceived, Authorized, 

Funded and Implemented 

a 

ts 



problem- local residents wh03e houses, businesses, 
or farms are being flooded. Community officials re- 
quest help with their f l d  problems through their 
simatctrs and representatives. One of these ma- 
g~eaamen, in turn, introduces a resolution into the 
Public Works Committee of the House or Senate 
calling for the Corps of Engineers to study the 
feasibility of providing flood protection. 

A chofl showing Steps floc- 
a s e ~ r y  for 8 m t y  of rural 
drarnage district tu abtatn a 
flood control project. 

The= preliminary reports m y  be favorable or 
unfavcwabk to Federal involvement in the lml pra- 
ject, but even i f  the studies are favorable, the move 
msnt toward a levee or floodwall is a complicated 
process taking an average of nearly 10 yaars-much 
loner  if there are problems with funding or  difficul- 
ty in obtaining community cons~nsus. The process 
involves community meetings, many studies and re 
ports k increasing detail, hnvestigatioms of dkr- 
nate possiblities and of such f3cbrs as impact an 
the environment, social impacts, and the effect of 
the project on the regiOml esmmmy. The Carps of 
Engineers may favor one form Q€ improvement over 
the d,her, hut, generally the local residents are pre- 
sented with several alternative p h s  which vary 
not only in design but in expanse and aesthetics. In 
most cases, an earth levee is the least expensive but 
the most obtrusive and ~b,stmctIn$. Once the possi- 
b b  options have been presented to  groups of l c a l  
citizens, who must 3hme part of the cast, it  is up to  
the local government to choose one of the dim- 
natives or none. A visible indication of the different 
direction8 such negotiations take can be seen in 
Davenport, Iowa, and Rock Island, Illinois, am033 
the river from each othw. Bath cities were hard hit 
by the 1965 flood, and pushed for f l o d  protection 
projects. Both m n t  through much the same series 
of meetings, proposals and alternatives, but Rock 
Isknd officials were able to a p e  on what was need- 
ed, while Davenport, just as aware of the need for 
ffmd protection, remains deeply split on a number 
of critical issues. The process by which zt communi- 
ty  obtains a flood control project is illustrated on 
page 312. 

I 
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Floods HIGH WATER, LOW WATER 

Reccrd-breaking floods occurred on the Mississip 
pi River in 1951, 1966, and 1973. A comparison of 
these three floods illustrates how varied Mississippi 
f l d s l  cam Be. The wide drainage h3sk of the Upper 
Mississippi provides a range of factors which e m  
form different combinations to cause different kinds 
of floods. l1 

The FdOOd Of l%lm In Bn a3 ZiS k h t  Qf 

the. Upper Mississippi bagin, several conditions 
must coincide f o ~  major flooding to  wcur. Such a 
3et of conditions occurred in April and M a y  of 1951, 
r e d t h g  in a flood that exceeded the previous 
record flood of 1880 at nearly e v e y  location from 
Dubuque to the lower h i t  of the Rock Island 
District. 

Wmm weather toward the end of Mar& combined 
with six major and several minor ralnalorrna 
throughout, the District between April 3, and May 
1$ produced a prolonged period of flood stage on 
most, of the upper Iowa and Illinois tributaries. 

However, these codtiom merely set the stage 
for the major contributing cause of the 1951 flood, a 
hemy mow melt durhg April from the central por- 
tions of Minnesota and I m a m  March was a wet 
month over the entire Minnesota River watershed, 
with an average 36 inchea uf snowfall, m m p d  to 
a norma1 average of 8 inches. 

Although the 3 p W  breakup during the mxmd 
week in April did not exknd up the Mississippi 
beyond thB mouth of the Minnesota River, the malt 
in central Minnesota was rapid. The resulting f l d  
an the Minnesota River was the maat disaatroua 
flood In Minnesota's Kiatrsry. E+Uy hard hit 
waa Mmkato,, where the m t  flow wag abut  60% 
greater khan the previous record flow. In Wisconsin, 
the St. Crojx, Chippewa, Black, and Wixconsin 
Rivers contributed h the flood. 



The crest of this flood reached the upper end of 
the Rock Island District on A p d  21 and reached 
Dubuque the next day. At Dubuque the river 
stayed close to the crest lvel for five days. Aa the 
flood moved dowmtarn,  the crest lengthened, re- 
maining at Rack Island for nine d a y ,  at Burlington 
for 14 days, and at Quincy for 16 daya. 

The & O U ~ ~ ~ B L S  of the fld became apparent 
about a week before it arrived. The Corps used this 
lead t ime to participate in eevwal flood prevention 
measws. Mayors, representathes of bushass and 
industry, and others inteerested were invitd to 
meetings at Dubuque, Clinton, and Rock Island, 
where rqresenhtivm of the Corps d i a m a a d  the 
impending flood, 

T&icd peraonnd from the Rock bland Dktrkt 
were stationed h problem areas thoughout the 
District during the cr i t id  flood period to gve ad- 
V ~ S Q V  aasktance on emergency f l d  pti2CtiQn. In 
addition to the regular work force at the Diatrkt Of- 
fice who performed f l d  fighting as part of their 
noma1 work, 65 more personnel dropped their 
regular duties t o  participate in the Diatict'a flood 
activities. 

The Corps assisted iu many other ways a3 wd: 
collwtmg rainfall, weather, and river state informa 
tim far lml authorities; informing t h e  Coast 
Guard, Red CSOBS, and other agencies of flood condi- 
tions, patrosllIng bvms and other trouble spots. In 
addition, the District procured flood fighting equip- 
ment from its at& of materials. These included 
375,000 aandbam, The t-cdxd spent by the Corps on 
theae emergency acthitie3 wa3 $110,000. 

Following the flood, the District made field obser- 
vations of damages. Property and wage b a s  wa3 
particularly severe in the urban areas. Although the 
f l d  iuundatd many acres of farmland in the 
southern part of the District, it came at a time when 
there wa3 little loss to crwps and Q d y  a d&ht d&y 
of the planting 3eas0n. 



. f  during the l S a B  flood. Several cammunitiea dong the main stem of the 
Mississippi were hard hit, but nearly everywhere, 
existing flood prokction works and additional 
emergency construction prevented even more 
seriaus damage. Tom3 like Dzmbuque where the 
flood stage exceeded the 1880 record by one h o t  
could have been hard hit, except for the rapid con- 
strqction of temporary &as. Industries installed 
pumps and moved equipment to uppm lev&, 30 
that while Dubuque experienced flooding of some 
low-lying residential meas, and had problems with 
its sewer system, damage was less extensive than it 
might have been, 

The story was the stme downriver. Only in lm- 
tions where bvee systems failed was there much 
damage, Two i 3 h d  communitim at Campbell’s and 
Smith’s IaPands had to be evacuated. 

The Rock Iahnd District’s after-flood report put 
the total darnages in the District, both m a l  and ur- 
ban, at $9,403,900 dong the Missisgippi River, with - 



another $775,035 of damages dong the tributaries. 
While 4,917 persons were displaced for shorter or 
longer perids of time, advance warning helped keep 
the 1033 of life to  one, a t l r ~ ~ ~ i ~ ~ g  at De3 Mohea at- 
hibuted to the flood. 

An estimated $18,960,730 of damages was pre 
vented by the advance warming and another 
$15,851,400 in damages was prevented by fld con- 
trol projects- mostly sural levee systems- within 
the District. 

The 1965 FZood. Lesa than 15 years af?xr the 
record flood of 1951 the Mississippi Valley experi- 
enced an evm more memorable flood. The flood of 
1965 was one of the most w e r e  floods QII record 
horn the headwaters area of Minnesota to the con- 
fluence of the Illinois and Missouri Rivers near St. 
Louis. It was the kind of f l d  those who lived 
though will tell their children about. 

A3 with the 1951 flood, several neceasery factors 
combined to cause this flood. Up3tmam amas of the 
Mississippi basin received above average rainfall in 
August and September of 1964. The ground was 
wet when the winter freaze-up occurred. En Decem- 
ber the m a t h a  grew cold, causing deep frost pene 
tration and rendering the ground impervious to the 
spring’s melting snow and to rainfall. Rain in 
February and abovefreezing temperatures during 
the month increased the watm content of the mow 
cover. Finally, above normal snowfaU occurred dur- 
ing March over the whole basin. The Weather 
Bureau at St, Pad recorded a htal snowfall of 73 in- 
chm, compared to an average of 45.50 inches. 

By the end of March it was apparent that a flood 
was coming. On March 3 1  the R& Isknd District 
prepared a flood potential report. The impending 
flood was given wide coverage by the news m& 
and once again, the Mississippi Valley began prep- 
aratory measures. During the first we& of April the 
Corps astabliahed comunications with threatened 
communities. A 24-hour surveillance was estab- 
lished and around-the-&& construction was begun 
at critical aitea. As with the 1951 flood, District 
technical peraomel were sent to critical m 3 .  



Clinton, Iowa. dwrlng the 19-53 

hidea Ithedamnage Ltdoes under 
a calm surface. 

A ~ h r o n 0 1 0 ~  of fhd-fightiw dfforts at Rock 
flood A Missi3slpp4 flood often Island was repeated at towns up and down the river. 

On April 9 the U.S. Weather Bureau predicted a 
flood west  at Rock Island of 19.5 feet, 4+5 feet OVBP 
flood stage. The following day Rack Island began 
strengthening and elevating its existing dike 3y3- 
tern, On April 12 the Miaaisaippi r03e an Q ~ ~ ~ D U S  
1.1 feet in 24 hours, and sandbag loading facilities 
were put into operation at the Ma Street inciner- 
ator. Representatives of the Corps, the city, and 
l m l  business and indusby met tm discuss strategy 
should khe dikes not hold. 

On April 15 the Mississippi rose above the 15-fmt 
flood atage at Rock Island, while heavy rains slowed 
work on the dikes and weakened them. By A p d  16 
the Weather Bureau had revised its, flood we& up- 
wwd to 20.5 feet, causing concern that water would 
flood the city dump and drive r a h  to higher ground. 
Anticipating thh, Rock I W d  inw~utsd rat poison- 
ing efforts and aet up typhoid kmxulatiorn wnbrs. 

With the river stage at 16.8 feet on April 17, Rock 
Island officials requested more volunb3rs to shore 
up weak d&es and fill nandbaga. As the rivm con- 
h u e d   AI rise, to 16.4 feet on April 18, t o  16.7 feet on 



s k v i n g  f d  to flood'fighkrs, m d  the tdephGne 
company inahlled emergency phone service at PO- 
tenthl f l d  spots. The Corps acquired 10,000 addi- 
tional sandbags and estziblished second lims of de 
feme behind potential weak spot3 in the dikes. 
Meanwhile, west estimates continued to be revi3d 
upward nearly every day, to 21 feet on A p d  20, tu 
21.5 feet on April 22. 

On April 21 downtown Rock IaIand businesses be- 
gan evacuating basemenh and sandbagghg around 
their buildings. On April 22 the Rock Island Police 
went on 12-hour shiftts, with all leaves cancelled, 88 
24-hour foot patrols on the dikes began. Illinois 
Governor Otto Kerner and Congressman Gde 
Schialer visited the flcmd protection wmks. 

On April 23, with high winds and additional rain 
beating at the &kea, and the flood skge at 19 feet, 
the Red Cros3 3et up an evacuation center at the 
Prince Hall Masonic Home. The following day Rock 
Ishnd ashbliahed evacuation headquarters at Rock 
Ishnd City Hall a3 more than 2-112 inches of addi- 
tional rainfall caused a revision of the flood crest to 
22.5 feet. Several families wem evacuated from low- 
lying areas and dmvntmvn businessmen were warned 
that, t h e  rain-weakened dikes would probably break 
in less than 10 hours. Addithmd aecond Bines of 
defense behind weak dikes were built by flood 
Tightera who worked paat midnight to get the job 
don;. 

On. April 25, with the river stage at 21.42 feet, a 
break in the dike near the ]Rock Island Boat Club 
f l ~ ~ d d  the sewage &sposal plant, the Contah~r 
Corporation plant, and Macombem. An appeal went 
aut for mure vdunteers as the crest continued to 
rise. The next tWQ days were the mmt witkd. On 
April 26 the dike broke by the J, I. Caas Plant and a 
new dike had to be built a t  Third Avenue, SchooIs 
were dismiasd to provide additional volunteers to 
fill sandbags. For several day3 h u n M a  of high 
8Chd md collsge students had already skipped 
classes to volunteer as  flood fighters. Many 319 







HIGH WATER, LOW WATER flood warning, extensive property damage accumd. 
The cost estimte for industrid and semidentid 
property in Dubugue was $2,060,000 in phya id  
damagss dona, with the total cost of the flood in 
Inst wages, property damage, and ffood fighting put 
at $7,654,000. 

The story 'waa repeated downriver: damages. to  
streetss, s tom sewers9 problema with sewage dis- 
pmd, i n t m p t n  of railroad 3 m i c e *  dislocation of 
families. TQWIIS Me N t o n  and Eaet Moline, I1- 
linois, experienced 3ev~re damage. At East Mohe 

.:'{::: ::.. ..,, , 6;; ,3 . ... ::.< :,.. , 
: . I . . . I ' ' . . . I  .:: :.. :.:.:: . . ... . : , . .d 

Lock 21 m t  Quincy. Illinsis, dur. 
ing the 1973 flcmd. 

One of the w 0 m t  iae lums on 
the Mlssisslppl occurred In 
Fabruary 15x36. The dark strips 
on the ICB ar0 wal  dual, drop 
ped f r m  a plana by the Corps 
of Engineers in an experiment 
to hasten rneltlng. 
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868 homes were partially d e ~ t r ~ y ~ d  and 2,637 per- 
mm had to be evacuaw. 

Only a few locations exaped with minor damage. 
 example^ were Bellawe, where precautionary mea- 
a w e s  were taken, and Gdem, Illinoiis, and Sabula, 
Iowa, where Cops of Engineers’ l m l  protection 
project3 mmsafully withstood the m r d  flood 
stage. 

The 3965 f l d  caused more chmtge to  rural areas 
thm the 1951 f l d  had, But again, little actual 
damage to crops occurred because of the 3eason. 
Mast r u d  damage wa3 to cabins and cottages ex- 
tensively built up along the shores. 

F k l  e 3 t h a t a s  of damages due tn the 1965 flood 
put th total cost (property, lost wages, flood 
fighting) at $55,566,600. Of m3, $37,653,700 wa3 
damage to urban  am^. Althctugh there were na 
deaths attributed ta the flood, 12,956 pwmns were 
displaced. Expenditures by the Corps of Engineers 
in the RQ& Ialand District amounted to $1,465,000. 
Although many mmmunities experienced serious 
mn0m.k loss, the CQQS’ estimate of damages pre- 
vented due to advance warning was $174,394,600. 

Between. the 1951 and 1965 floods a number o€ 
flood control projects had been completed by the 
Rock Ishnd District and a number of others had 
bemi authorixed and were p a r t i d y  complete. Dig. 
trict g~~ssomd estimated that one pmj ect alone, the 
Cordville fiservoir, prevented $1,500,000 h dam- 
ages. The estimate of the total damages prevented 
by campletad and partially complehd flood control 
projects wm $29,812,000. Had d l  of the authorized 
projects been completed in time for the flood, an ad- 
ditional $51,400,000 *ht have been pmvmted, in- 
cluding $10,000,000 to  the city of Dubuque alone. 
The 1965 flood thus increased the awmness of 
many communities of the need for flood sonkd,. 

The 1973Fhd The 1973 flood was W m n t  fmm 
khe 1965 and 1951 f l o ~d s  in that it was caused pri- 
marily by mntinuous rainfall which brought both 
tributaries and the main river to high flood levels. 





Iowa, ,as well as on several lesser sSrem3. 

Prim to the w a r d  r a h f d  of Mwch and April, ice 
j ams and abovenormal stream flows causd mder-  
ate flod damage to 3everal bations within the 
District. Throughout the Rock Island District the 
flmd emergency situation extended from January 1 
ta June 1, exmpt for a brief period in late February, 

Because the tributaries were at such high flood 
levehv each tributary atream added large volumes 
of water ta the Mississippi crest 8s it moved down- 
stream, hcre3sing &e fld stages. That meant 
that at Davenport the 1973 flood ranked as the fifth 
highest on recurd, 3.5 feet below the 1965 crest, but 
from Burlington, Iowa, drsrwnstream, the 1973 3ur- 
passed all others. By the h e  the crest reached 
Quincy and Hannibal, it  produced stage3 4 feet 
&her than in 1965. 

The 1973 flood stayed wound for an unusually 
long time. The Mississippi w33 at flood &age at 
Quincy for 94 days and at Hannibal for PO0 days. 
Becaum the f l d  wag caused By several periods of 
rain rather than one large snow melt, it produced 
four major crests during this period. 

Damage on the middle and lower sections of the 
R& Island District was eapecially 3evm. Prelim- 
inary estimates showed about $410,000,000 in dam- 
ages for the whole ,Mississippi, with about 
$6O,OOQ,QQO of those damagea occurring in the Rack 
Isknd District. For the first t h e  in h i s t m y ,  how- 
ever, the Corps control masure3 prevented more 
damage than actually occuITBd. The District e3- 
timabed that the flood PrQteCthD projects already 
constructed in its area prevented an excess of 
$65,OOQ,000 in darnages. 
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HIGH N A T E A ,  LOW WATER In the period from April 22 tct A p d  26? there were 
seven major levee failures within the District, in- 
undating about 85,000 acre3 of f d a n d .  Only one 
of these, h the Fabius River D r a h g e  District in 
Mi330-uri, wa3 .a Corpa-built projset. Along the en- 
tire Mississippi, the 1973 fld inundated 180,000 
acres and displaced 10,000 persons. 

0 t h ~  Fh~ding+ One other major cause of flooding 
has been a frequent problem in the Rock Island Dis. 
t r ick  ice jams. Ice jams m r  on the Upper Mi3gi3- 
sippi and i t 8  tributaries nearly every year, espe- 
chlly on area8 of the Rock River. Although the ma- 
jority of these j a m s  happen in stretches of the river 
away from dmss populations 3nd relieve them- 
seIve3 mwaw, they are capabb of Musing exten- 
sive damage. 

During the winter of 1965-66 a serious jam ce- 
md just downstream from Dam 15 throughout 
much of P Q ~  16. Warm weather in February and an 
uneven rock ledge bottum in this pml mratribucsd 
to the backup of ice. Ice from the Rock River 
knitted into the mass already in the Mississippi and 
compounded the prablm, raising the tailwater a t  
Davenport and Rock Island above flood stage. 

Engineers applied powdered chamml, mal dust, 
and d u m  chloride to the ice in an effort to weaken 
it, but the jam extended far 10 miles in the river, 
and only marginid results were produd.  Finally, 
helped by rotten ice and rising temperatures, boats 
broke through the jam on Mmch lv 1966. 

The ice jam cauaed f l o d h g  in, 3wwd communi- 
ties h the Digtrict and co3t $900,000 in physical 
damages and f l d  fighting efforts. Davenport was 
the moat fler"Isly affected, with damage to about 
150 h~mes. One bendit of the 1966 ice jam wag the 
initiation of a Corpa-wide program of data mllectim 
on cau3es and m e t h d s  of relieving ice jams. 

Low Water. Since 1973 there have been no major 
flods in the Rock Ialand District. While the Missis- 
sippi and i t a  tributaries have reached or e.x&ed 
the f l d  stage a t  some point in the Distrlct almost 



evwry spring, the natural conditims which bring on 
a record f l d  have not o c m d .  Further, the urban 
and rural f l d  mntrctl ayatema completed since 
19TS have helped minimize damage to h w n ~  and in- 
dustries. In 1979, for example, the operation of the 
three Iowa r e m o i r s  wa3 responsible for lowering 
the spring flood mest at Quincy, Illinois+ on the 
Mississippi River by 2.8 feet. 

Rather than f l d i n g ,  low water has been the 
problem. During the 1976 and 1977 navigation ma- 
sons, a lack of water resulting from prolonged 
drought across much of the Upper Mississippi 
drainage basin hampered District operatma. Law 
water created minor problems in 1976, but proved 
more &evere in 1977 a3 the drought continued. 

Fall rains in the Uppar Mississippi basin were 
av~rage in 1975, but winter 3nOPYfall in 1975-76 waa 
M o w  normal in most of the Districtt leaving little 
mow cover an the g r a n d  as spring apiprmcM. 
Some tributaries ro3e to flood atage and the Lower 
Des Moines River Basin experienced minor f l d i n g  
a3 the result of rainfall during March and April; but 
following this spring runoff, precipih tiian fell again 
to well below normal, creating near record low river 
flaws and l w d s  ham July until hk October. On 
July 14t warnings were issued to commercial 
navigation regarding the low water. Chmercid  
shipping was slowed, though not stopped, by the 
low water. 

Draught conditions continued in emnest in the 
fall of 1976 a3 low rainfall established many new 
records. Precipitation for May through October 
1978 w33 the lowest s k s  1894, with some bcalities 
receiving only half the norm1 amount. Continua- 
tion a€ the drought into the winter and spring of 
1976-77 created additional problem. Both surface 
and a~bsurface water were below normal, md the 
lack of subsurface moistm permitted frost to 
penetrate as deep as 7 feet in 30ms places. M a q  
towns found their rmjor water mains frozen. The 
lack af mil mdature also permitted strong winds to 
erode soil in an unprecedented manner, obscuring 
visibility on many days in central and narthwest 



HIGH WATER, LOW WATER Iowa. By the spring of 1977, 88 c o m u ~ t i e s  in the 
W Iahand District had experienced some munici- 
pal water shortage. Several community wells were 
campbhly dry. Above ground, the low tempera- 
tures and slow water flow permitted ice as thick a3 
24 inches Lo form on many streams. 

In March 1877 Iowa Governor Robert Ray farmed 
a Drought Emergency Task FWW, which immedi- 
ately sought advice from the Corps of Engineers. 
The Task Force requested Colond Daniel Lycaxl, the 
District E d n e e r ,  to  suggest a c t h a  to be taken 
during a drought. One immediate problem involving 
the Di&rict was the three Corps reservoirs in Iowa. 
By June the inflow to an three reservoirs; had 
dropped to the point where they c d d  not sustain 
their normal minlmum release rate. 

Low water may not seem as dramatic as flooding, 
but the probbms it musm can be awioua. In fact* 
the resarvclirs were designed m k  only to h p ~ u n d  
flood water, but to maintain adequate stream flows 
during low water. Low water conditiosna affect wild- 

I 

I water used by commudties dong a river for drink- 
ing and amitation. 

Throughout the winter of 1976 and through dl of 
1977, the Rock Ishnd District carefully monitored 
the water flow in and out of the reservoirs t o  inaure 
that water quality would be maintained downriver 
while storing enough water resixves in the pools. 
During June and July of 1977, the Corps cut the 
outflow from Cordville Lake from it3 ~ Q I T ~ W ~  200 
cubic feet per second to 76 cubic feet per second. 
Outflows from Lake Red R d  and from Saylorville 
Lake (which had recently been completed and was 
still shwly in the process of filling) were also re- 
d u d  during the 1977 season. 

On the Mississippi, the lock and dam system did 
whak ik was designed to do when it was built in the 
1930’3: maintain a 9-fmt channel. Although some 
barges did have difficulty maneuvering the &nnd 
in the low water, and although the water €low was so 
reduced aa to give Rock Islaarnd, Davenport, and 328 



neighboring: communities bad-taating and bad- 
s m d h g  water, the Rock Island District, was able to 
mahtain a 9-fmt depth on the Mississippi with 
minimal hindrance to navigation. 

The locks and dams have almost no effect on 
either lowering or raising flood levels, The system 
was designed to deal with the low water which r ea -  
hrly plagued the Upper Mississippi before the darns 
were built, The effect of the lacks and dams can be 
3433~  by comparing 1977 t a  an earlier year with al- 
mast the 3ame low water conditions: 1864. During 
the surnmer of 1864 alrnmt no boats moved on the 
Upper Mississippi. From Winona, Minnesota, north 
there simply wa3 IKJ channel, People in the Rack 
Island-Davenport area were abh t o  walk BCrQSS the 
r i vw between the two cities- Mow, by maintaining 3 
chamel d u h g  periods of low water, the locks and 
dams not only keep mmmercial traffic moving, they 
also maintain fish and wildlife habitats that in 
fmruer years WQUld have dried up and been de- 
stoyed. With the levees and reservoirs to minimize 
flooding, and the lock and dam system to maintain a 
channel in low water, the towns and cities along the 
Missiaaippi today are more prepared to cope with 
the wild gyrations of the Mississippi Kver than 
were the same vilhqps 108 years ap. 




